
with maneb, significantly reduced bacterial spot and the P. 

viridiflava-induced leaf spot (average rating—Table 1). All 
compounds tested, with the exception of one, did not sig 

nificantly affect yields in contrast with an earlier report (7). 

PV leafspot appears to be a stress induced leafspot. Ex 

cessive moisture and/or injury is required for infection and 

disease to occur. Once the frequent rains and high winds 

subsided, no further damage occurred in fields where only 

PV was isolated. However, in fields where bacterial speck 

was present, considerable damage continued to develop, 

even after the weather conditions improved. Thus, for dis 

ease control, it is important to discern between PV and PST 

in terms of chemical control. With PV, once weather condi 

tions improved, chemical control would be less of a factor 

whereas with PST there would be more concern to con 

tinue spray applications. 
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Abstract. An assessment of the plant growth-yield rela 

tionship of tomato (Lycopersicon esculentum Mill. cv. Duke) 
under commercial production conditions was conducted dur 
ing 1981-83. A more intensive study of the growth and de 
velopment of the Duke cultivar was made at the AREC-
Bradenton during 1983. Nine measures of vegetative growth 
and records of 10 fruiting characteristics were made. The 
following activity peaks in weeks from date of transplanting 

were stem diameter (12), number and area of leaves (10), 

weight of plant (11), number of branches (10), axillary breaks 

(10), number of flower clusters (12), and number of open 

flowers (11). Root mass increased slowly until week 8 after 

which time rapid development was noted. Fruit load peaks 

occurred at weeks 12 and 15 from planting. The data are 

presented in the family-of-curves format based on regression 

modeling. This data base should be of value in future crop 

loss determinations, yield potential studies and cultivar effi 

ciency comparisons. 

Comprehensive stage of growth studies on vegetables can 

serve many useful purposes. Such information can be used 

to determine loss levels due to pests, chemical toxicities, en 

vironmental stresses or mechanical damage (1, 4, 5, 9, 12). 

Stage of growth data also contributes to a greater under 

standing of crop response to cultural systems, comparisons 

o£ cultivar performance and assessment of yield potential (3, 

iFlorida Agricultural Experiment Stations Journal Series No. 5051. 
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6, 10, 11). The data could contribute to a greater under 

standing of crop growth and to crop modelling concepts, an 

area of increasing interest to plant scientists, water scientists, 

and engineers (10). Such information is vital to the develop 

ment of reliable prediction of harvest date and yield esti 

mates (2, 7). If these studies are implemented on commercial 

vegetable farms as well as at research centers, useful informa 

tion can be gained in the characterization of the vegetable 

industry. 

Comprehensive studies on the growth and development 

of recently released tomato cultivars in the full bed mulch 

system have not been given much attention in the past 

decade. This study was initiated in 1978 with 4 cultivars on 

commercial farms. This report covers only the performance 

of the 'Duke* tomato on commercial farms 1978-83 and 

the comprehensive growth stage conducted at the AREC-

Bradenton in 1983. 

Materials and Methods 

Industry studies. Growth and fruit production data have 

been accumulated for the 'Duke' tomato on 7 commercial 

farms during the spring in crop years 1978, 1981, 1982 and 

1983. All crops were grown with the full bed mulch system, 

seep irrigated and staked. Fields were selected which fell 

within a 10-day transplanting period and all fields were 

harvested within 105 days from setting. Containerized seed 

lings were used in all fields as were broad spectrum fumi-

gants. All fruit were picked by IFAS workers, ring sized, and 

graded. At each sampling date, 7 plants at random were 

severed at the ground line, all fruit removed, plants weighed 

and stem diameter recorded 1 day before the commercial 

harvest began. The range of differences encountered in 

specific cultural inputs is presented in Table 1. 

Controlled study. A comprehensive stage of growth study, 

utilizing the family of curves concept, was conducted on the 

'Duke' tomato at the AREC-Bradenton March 18 to June 

24, 1983. 
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Table 1. Characteristics of production for commercial farms and AREC-

Bradenton used in the study of the 'Duke' tomato. 

Table 2. Vegetative characteristics of individual 'Duke' tomato plants, 

commercial crop and research farm comparisons. 

Characteristic 

1978-83 

Industry 

1983 

AREC 

Distance between beds, average 

Distance between plants, average 

Plants/acre 

Height of bed, average 

Linear ft of row/acre, average 

Nitrogen applied/acre 

P2O5applied/acre 

K2O applied/acre 

Date of field setting 

Marketable yield/plant 

Yield/acre, 25-lb. cartons 

7.5 ft 

2.4 ft 

2420 plants 

0.2 inches 

5808 ft 

283.0 lb. 

198.4 lb. 

525.5 lb. 

22 Jan. to 11 Feb. 

19.5 lb. 

1887.6 

4.5 ft 

2.0 ft 

4840 plants 

6.0 inches 

9680 ft 

350.5 lb. 

100.0 lb. 

460.7 lb. 

18 March 

17.7 lb. 

3426.7 

Containerized 2 x 2-inch, 28-day-old seedlings of the 

'Duke' tomato were set into mulched, fumigated beds on 

March 18, 1983. The Myakka fine sandy soil (Aerie hap-

laquod series) was maintained at 11 % soil moisture through 

out the experiment. Mean air temperature and rainfall for 

the period were: March 69.0°F, 7.4 inches; April 70.7°F, 2.3 
inches; May 74.7°F, 1.13 inches; and June 80.6°F, 9.8 inches. 
Cultural details are presented in Table 1. 

All samplings were made at 7-day intervals. Seven plants 

at each sampling were severed 1 inch from the ground line 

and stripped of all fruit. All fruit were ring sized. Stem diam 

eters were measured at the severance point. Plants were 

weighed before all leaves, stems and flower clusters were 

separated from the plant. The root excavation, leaf area 

assessment and plant dry weight analysis were conducted on 

the one, most average plant of each week's sample. All leaves 
were separated from their main petioles and the leaflets 

from the compound leaf were laid flat on a 4 x 6-ft plywood 
sheet which had been covered with a matte white formica 

and marked off in 4-inch squares. A photographic record 

was made of plants before and after sampling of fruit, leaf 

and root displays. Root samples were taken by the nail 

board method (8), misted and fixed in place on a 2 x 2-inch 
grid board. 

Eleven vegetative factors and 12 fruit development and 

yield factors were recorded. All data were submitted to re 

gression analysis for non-linear equations using linear, 

quadratic, and cubic polynomial models. Adjusted r squares 

were used to test amount of variability accounted for by 

each model. 

The family of curves concept of growth analysis is based 

on the measurement of discrete organ or tissue development 

from which regression curves are derived for each com 

ponent. The component curves are then plotted on an 

equivalent scale on a background base. The data for the 

grand curve of growth (fresh weight, dry weight or size) is 

often selected for this purpose. In general, a series of sigmoid 

or S shaped curves may be expected. 

Results and Discussion 

Industry and AREG-Bradenton comparisons. A com 

parison of vegetative characteristics between the commercial 

farm (industry) plants and experimental plot of the Duke 

cultivar is presented in Table 2. The greater top growth 

noted for the industry mean may be due to the differences 

in plant spacing, growing period, level of fertilizer applied, 

and better soil moisture control on most commercial farms. 

Fruit development and yield factors are compared in 

Table 3. The yields were higher in the commercial crop ex 

cept for number and weight of extra large fruit. The total 

number of fruit set was 25 % greater in the industry 'Duke' 
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Factor or 

characteristics 

Industry meanz 

(N = 72) 

Mean 

Standard 

error 

AREC meany 

(N = 105) 

Standard 

Mean error 

Fresh weight 

Dry weight 

Number leaves 

Number stems 

Number sub-branches 

Stem diameter 

Leaf area 

9.0 lb. 

1.161b. 

170.1 

5.4 

10.6 

0.80 inch 

101.6 

0.52 

0.83 

10.50 

1.10 

0.50 

0.12 

0.79 

7.1 lb. 

0.91 lb. 

130.0 

8.2 

18.0 

0.62 inch 

58.4 ft2 

0.67 

9.72 
9.31 

0.40 

2.62 

0.30 

NA* 

zMeanof 5 yr, 1978-1983. 

*NA = not available. 

Table 3. Yield characteristics of individual 'Duke' tomato plants, com 
mercial crop and research farm comparisons. 

Industry mean* 

(N = 72) 

AREC meany 

(N = 105) 

Factor or 

characteristics 

Number fruit clusters 

Total fruit set 

Marketable fruit, no. 

Immature fruit, no. 

Marketable fruit/cluster 
Total fruit/cluster 

Marketable fruit 

Small, number 

Small, weight 

Medium, number 

Medium, weight 

Large, number 

Large, weight 

Ex. large, number 

Ex. large, weight 

Marketable, weight 

Mean 

45.3 

94.4 

63.0 

29.9 

1.4 

2.1 

9.9 

1.71b. 

14.3 

3.7 lb. 

18.9 

5.2 lb. 

19.9 

8.9 lb. 

19.5 lb. 

Standard 

error 

3.02 
6.08 

6.28 

3.92 
0.61 

0.13 

2.26 

0.39 

1.37 

0.28 

2.13 

0.88 

3.13 

1.45 

2.18 

Mean 

57.5 

70.4 

54.9 

15.5 

0.9 

1.2 

5.0 

0.8 lb. 

15.1 

3.3 lb. 

15.4 

3.2 lb. 

23.9 

9.5 lb. 

16.81b. 

Standard 

error 

3.10 

3.92 
3.70 

1.81 

0.11 

0.08 

1.29 

0.20 

2.10 

0.39 

0.79 

0.35 

2.33 

0.91 

0.96 

*Mean of 5 yr, 1978-1983. 
yMean of 1 yr, 1983. 

than it was for the experimental plot. The commercial 
plants produced 5.2 ft2 of leaf surface per pound of market 
able fruit, whereas the AREC plants required only 3.5 ft2/lb. 
Perhaps a closer research look at this relationship would be 
justified. If growers are indeed creating a larger vegetative 
mass than is needed to produce a given yield, then ap 
propriate research and educational programs should be con 
sidered. 

Stage of growth study, AREG-Bradenton. In growth curve 

studies the 2 most important factors are usually the period 

in which the growth rate changes from the "lag" phase to 

the rapidly upturned "log" phase (delta or A), and the re 
gression maximum (max) when the curve peaks and begins 
to flatten out or turn downward. These relationships are 

easier to detect in graph form than from tabular data. This 

report is intended to document growth stage data; thus 

figures are limited due to space and cost restrictions. 

Vegetative development factors at the 15 sampling dates 

are shown in Tables 4 and 5. All but one of the vegetative 

factors fit the sigmoid curve in Fig. 1, which shows that the 

number of leaves continued to increase steadily throughout 

the study. The delta for plant width, height, stem diameter 

and fresh weight occurred when the plants were 49 days 

from transplanting. The number of leaves started their 

rapid increase at the 42-day mark but the development of 
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